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(54) LASER WELDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser 
welding method where, even in the case three sheet 
nnaterials are piled and are subjected to laser 
welding, the two joining faces among the respective 
sheet materials can be securely welded under the 
almost similar conditions without increasing the 
capacity of a laser beam. 

SOLUTION: At the time when an intermediate sheet 
1, the side edges 4a, 4b and 2a, 2b in joining sheets 
4, 2 respectively arranged on both the faces of the 
intermediate sheet 1 are subjected to laser welding 
by a three-sheet pile, width-changed parts 10 in 
which the shape of the side edges 4a, 4b and 2a, 2b 
arranged on both the faces of the intermediate sheet 

1 is shifted in a projection plane are provided, and laser welding operations Lw1, Lw2 are 
performed between the respective different width-changed part and the intermediate sheet 
1 , thus each side edge can be made to a two-sheet pile at the laser welded part with the 
intermediate sheet 1. In this way, the two places between both the faces of the 
intermediate sheet 1 and the joining sheets can be securely welded under the almost 
similar conditions. 
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* NOTICES ♦ 



•TPO and NCIPZ are not responsible for any 
damages caused by tbe use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Three sheets hit carrying out laser welding from one side in piles in a middle plate and the joint plate of two sheets arranged to both 
sides of this middle plate, respectively, 

The laser-welding approach characterized by preparing the fonn status change-ized part which shifted the configuration mutually at 
the projection flat surface in the weld of the joint plate of two sheets arranged to both sides of a middle plate, and carrying out laser 
welding to it between each different form status change-ized part and different middle plate. 

[Claim 2] 

A form status change-ized part is the laser-welding approach according to claim 1 which is the width-of-face change part which made 
narrower than the polymerization width of face to the middle plate of the side edge of the joint plate of another side polymerization 
width of face to the middle plate of the side edge of the joint plate arranged to the side which carries out laser welding, and is 
characterized by carrying out laser welding of the part into which a middle plate and the joint plate of another side project rather than 
the joint plate by the side of welding while carrying out laser welding of the joint plate and middle plate by the side of welding. 
[Claim 3] 

A form status change-ized part is the laser-welding approach according to claim 1 which is the side edge change part which formed the 
side edge of the joint plate arranged to both sides of a middle plate in serrate [ by which Yamabe of one side edge and the trough of the 
side edge of another side are arranged by turns / the shape of a wave and serrate ], and carries out the description of carrying out laser 
welding between Yamabe of each side edge, and a middle plate. 
[Claim 4] 

The side edge change part of each joint plate is the laser-welding approach according to claim 3 which is established one pair, and 
opposite arrangement is carried out, respectively, and is characterized by forming in asymmetry the side edge change part which each 
joint plate counters, respectively. 
[Claim 5] 

The laser-welding approach according to claim 2 characterized by making the laser line used as the locus of laser welding into a wave. 
[Claim 6] 

The width-of-face change part of each joint plate is the laser-welding approach according to claim 5 which is established one pair, and 
opposite arrangement is carried out, respectively, and is characterized by making unsymmetrical to mutual the wave of laser welding 
perfomied to the side edge change part which each joint plate counters. 
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NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the laser-welding approach which carries out laser welding of the panel 
material by the three-sheet pile. 
[Background of the Invention] 
[0002] 

From the upper part of the piled-up metal plate, laser welding irradiates laser light and welds the 

piled-up metal plates (for example, patent reference 1 reference). 

[0003] 

This laser welding is the approach of irradiating, where laser light is condensed mainly to a metal, 

and joining a metal melting and by making it solidify locally. 

[Patent reference 1] JP,2000- 176664, A (the 6th page, Fig. 1) 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0004] 

However, although this conventional laser welding piles up the metal plate of two sheets and he is 
trying to join it, laser welding of the metal plate of three sheets may be carried out by the case. 
[0005] 

Thus, if it is going to carry out laser welding of the three sheets to coincidence like said former, 
while it will be necessary to increase the capacity of laser light and cost will increase in carrying out 
laser welding of the metal plate of three sheets, there is a possibility that it may become impossible 
to weld two planes of composition between the metal plates of three sheets on the respectively same 
conditions. 
[0006] 

Then, this invention offers the laser- welding approach which enabled it to weld certainly the plane of 
composition of the plate of the both sides on the same conditions as abbreviation to a middle plate, 
without raising the capacity of laser light, also when carrying out laser welding of the plate of three 
sheets in piles. 

[Means for Solving the Problem] 
[0007] 

In carrying out laser welding of a middle plate and the joint plate of two sheets arranged to both 
sides of this middle plate, respectively by the three-sheet pile, if it is in this invention, it is 
characterized [ main ] by preparing the form status change-ized part which was able to shift the 
configuration mutually at the projection flat surface in the weld of the joint plate of two sheets 
arranged to both sides of a middle plate, and carrying out laser welding to it between each different 
form status change-ized part and different middle plate. 
[Effect of the Invention] 
[0008] 

It can weld certainly on the same conditions as abbreviation of two planes of composition between 
middle plate both sides and a joint plate, without according to the laser-welding approach of this 
invention, raising the capacity of laser light, since the laser-welding part with a middle plate of each 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 



16/08/2006 



JP,2006-000893,A [DETAILED DESCRIPTION] 



Page 2 sur 6 



joint plate serves as a two-sheet pile by the form status change-ized part when each joint plate 
arranged to both sides of a middle plate carries out laser welding of the part from which the form 
status change-ized part formed in each shifted to a middle plate. 
[Best Mode of Carrying Out the Invention] 
[0009] 

Hereafter, the operation gestalt of this invention is explained in fixU detail with a drawing. 
[0010] 

The sectional view of a laser-welding part and draw ing 4 of the perspective view in which dra win g 1 
- drawing_4 show the 1st operation gestalt of the laser- welding approach conceming this invention, 
and drawing 1 shows the car-body important section's to which this invention's is applied attachment 
middle, the sectional view of the car-body important section corresponding to the A-A line in 
drawing 1 in drawing 2 , and drawin g 3 are the top views of a laser-welding part. 
[0011] 

The laser- welding approach of this 1st operation gestalt be apply to a part for the joint of the 
frontside member 2 combine with the car-body front section of the floor panel 1 , as show in di^awing 
i , while be formed in the hat form cross section open up , and the frontside member 2 as a joint 
plate be combine so that a closed section may be constitute on the inferior surface of tongue of the 
dash panel 3 as a middle plate , and the floor panel 1 . 
[0012] 

Moreover, the stiffener member 4 as a joint plate of another side of the hat form cross section caudad 
opened corresponding to the arrangement part of said frontside member 2 is combined with the top 
face of said dash panel 3 and said floor panel 1. 
[0013] 

Ranging over the frontside member 2 bottom and the inferior surface of tongue of the floor panel 1, 
the abbreviation triangle-hke side inner member 5 is combined with the cross direction (longitudinal 
direction in drawing 1 ) inside section of floor panel 1 anterior part of said frontside member 2. 
[0014] 

In addition, while a side sill 6 is formed in the cross direction side edge of said floor panel 1, the 
front pillar 7 has started from the car-body front edge of this side sill 6. As shown in drawing 2 , 
while opposite arrangement of flange 2a of the pair as a side edge and the 2b is carried out at the 
cross direction both-sides section, as for said frontside member 2, opposite arrangement of the 
flanges 4a and 4b of the pair as a side edge is carried out at the cross direction both-sides section, as 
for said stiffener member 4. 
[0015] 

And while contacting the inferior surface of tongue of the floor panel 1 in flange 2a and 2b, as 
Flanges 4a and 4b are put on said flange 2a and 2b, the top face of the floor panel 1 is made to 
contact, and he welds each flange 2a, 2b, and flange 4a and 4b parts to the floor panel 1, and is trying 
to join each to one. 
[0016] 

Moreover, said side inner member 5 has carried out spot welding of the flange 5a of the method 
flank of the inside of the cross direction to the inferior surface of tongue of the floor panel 1 while 
carrying out spot welding of the method flank of the outside of the cross direction to the inferior 
surface of tongue of the frontside member 2. 
[0017] 

Therefore, flange 2b of the method of the inside of the cross direction of the frontside member 2 will 
be covered with said side inner member 5, and will be impossible [ welding that flange 2b to the 
floor panel 1 directly from a lower part in this covered part ]. 
[0018] 

For this reason, it is made to carry out laser welding of the flanges 4a and 4b arranged on the top face 
of this on both sides of the floor panel 1, and flange 2a arranged on the inferior surface of tongue and 
2b from the upper part side of the floor panel 1 . 
[0019] 

In carrying out laser welding of the panel which became a three-sheet pile with Flanges 4a and 4b, 
the floor panel 1, and flange 2a and 2b from the upper part with this operation gestalt here, as shown 
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in drawing 3 It has carried out to the form status change-ized part 10 which shifted the configuration 
mutually, for example, a width-of-face change part, at the projection flat surface, and is made to 
carry out laser welding of flange 2a, 2b, and the flanges 4a and 4b between each different width-of- 
face change part 10 and different floor panel 1 . 
[0020] 

As said width-of-face change part 10 is shown in drawing 4 , the width of face Wl of the flanges 4a 
and 4b arranged to the side which carries out laser beam welding, i.e., the top face of the floor panel 
1 While constituting by forming more narrowly than the width of face W2 of flange 2a of another 
side, and 2b and carrying out Flanges 4a and 4b and the floor panel 1 by the side of welding laser- 
welding Lwl The floor panel 1 and the part into which flange 2a of another side and 2b project 
rather than Flanges 4a and 4b have been carried out laser-welding Lw2. 
[0021] 

therefore, the width-of-face change part 10 which boiled the flanges 4a and 4b which have been 
arranged to both sides of the floor panel 1 according to the laser-beam-welding approach of this 1st 
operation gestalt and flange 2a, and 2b, respectively, and was formed — the floor panel 1 — each one 
side — setting — a laser two straight-lines-like line — having — laser beam welding Lwl — it can take 
Lw2. 
[0022] 

For this reason, since Flanges 4a and 4b and flange 2a, and 2b serve as two-sheet pile structure in the 
laser welding Lwl with the floor panel 1, and Lw2 part by that form status change-ized part Wl and 
W2, i.e., different width of face It can weld certainly on the same conditions as abbreviation of two 
planes of composition, between Flanges 4a and 4b and the floor panel 1 and between flange 2a, 2b, 
and the floor panels 1, without raising the capacity of laser light. 
[0023] 

Therefore, without making cost of laser beam welding high, the welding reinforcement of the flange 
2a, 2b and 4a and 4b, and the floor panel 1 used as a three-sheet pile can be secured, and it can join 
certainly. 
[0024] 

Drawuig 5 and drawing 6 shall show the 2nd operation gestalt of this invention, the explanation 
which attaches the same sign and overlaps shall be omitted and stated to the same component as said 
1st operation gestalt, drawing 5 is the sectional view of a laser-welding part, and drawing 6 is the top 
view of a laser-welding part. 
[0025] 

As the laser- welding approach of this 2nd operation gestalt is shown in dra wing 5 and drawing 6 The 
side edge of the flanges 4a and 4b which have arranged the side edge change part 1 1 as a form status 
change-ized part to both sides of the floor panel 1 and flange 2a, and 2b It forms in the shape of [ by 
which each Yamabe 4m and 2m and Troughs 4v and 2v are arranged by turns ] a wave (serrate is 
sufficient). In each one side, it is made to carry out between Yamabe 4m and 2m of each side edge, 
and the floor panels 1 by the laser one straight- hne-like line laser-welding Lw3. 
[0026] 

Therefore, according to the laser-beam-welding approach of this 2nd operation gestalt, since Yamabe 
4m of Flanges 4a and 4b and Yamabe 2m of flange 2a and 2b are arranged by turns by the side edge 
change part 11, each Yamabe 4m and 2m becomes a two-sheet pile in a contact part with the floor 
panel 1. 
[0027] 

For this reason. Flanges 4a and 4b and flange 2a, and 2b The floor panel 1 is received by each 
Yamabe 4m and 2m. Laser-welding Lw3 as two-sheet pile structure Since it can do, It can weld 
certainly on the same conditions as abbreviation of two planes of composition between Flanges 4a 
and 4b and flange 2a, 2b, and the floor panel 1, without raising the capacity of laser light like the 1st 
operation gestalt. 
[0028] 

Moreover, by existence of Troughs 4v and 2v, each flanges 4a, 4b, and 2a and 2b can make 
concentration of the stress by the welding heat small, lenticulate, and can control deformation, 
respectively. 
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[0029] 

Drawing 7 and drawing 8 shall show the 3rd operation gestalt of this invention, the explanation 
which attaches the same sign and overlaps shall be omitted and stated to the same component as said 
each operation gestalt, drawing 7 is the sectional view of a laser-welding part, and drawing 8 is the 
top view of a laser-welding part. 
[0030] 

The laser- welding approach of this 3rd operation gestalt has formed in the side edge of Flanges 4a 
and 4b and flange 2a, and 2b fundamentally the side edge change part 1 1 formed in the shape of [ by 
which each Yamabe 4m and 2m and Troughs 4v and 2v are arranged by turns ] a wave (or serrate) 
like the 2nd operation gestalt, as shown in drawing 7 and drawing 8 . 
[0031] 

And with this operation gestalt, as shown in drawing 8 , the side edge change part 1 1 formed in the 
flanges 4a and 4b of the right and left which countered the cross direction and flange 2a, and 2b, 
respectively is formed in asymmetry, respectively. 
[0032] 

namely, — although a large number are formed in the die-length direction with the flanges 4a and 4b 
which countered right and left (cross direction) and flange 2a, Yamabe 4m of 2b, and the fixed pitch 
PI 2m - this operation gestalt ~ each Yamabe 4m and 2m - a car cross direction (longitudinal 
direction in drawing 8 ) ~ every [ a half-pitch (Pl/2) ] - it can shift relatively and suppose that it is 
unsymmetrical. 
[0033] 

And it is made to make Yamabe 4m and 2m into a car cross direction between each Yamabe 4m and 
2m and floor panel 1 in the condition that it was able to shift the half-pitch every laser-welding Lw3 
like said 2nd operation gestalt in this way. 
[0034] 

According to the laser-beam-welding approach of this 3rd operation gestalt, therefore. Flanges 4a 
and 4b and flange 2a, 2b, and the floor panel 1 While being able to take laser-welding Lw3 as two- 
sheet pile structure by each Yamabe 4m and 2m It can ease that stress concentrates on Flanges 4a 
and 4b and flange 2a, and 2b like the 2nd operation gestalt by the ability having shifted each Yamabe 
4m and 2m to the car cross direction. 
[0035] 

Drawing 9 and drawing 10 shall show the 4th operation gestalt of this invention, the explanation 
which attaches the same sign and overlaps shall be omitted and stated to the same component as said 
each operation gestalt, drawing 9 is the sectional view of a laser-welding part, and drawing 10 is the 
top view of a laser-welding part. 
[0036] 

As shown in drawing^ and drawin g 10 , the laser-welding approach of this 4th operation gestalt 
forms the width-of-face change part 10 like the 1st operation gestalt fundamentally, and constitutes it 
by forming more narrowly than the width of face W2 of flange 2a of another side, and 2b the width 
of face Wl of the flanges 4a and 4b arranged to the top- face side of the floor panel 1. 
[0037] 

and with this operation gestalt, as shown in drawing 10 , as it is alike and straddles, one laser line is 
made into the shape of a wave in each one side, and it has taken laser- welding Lw4 for the two-sheet 
pile part of the flanges 4a and 4b by the side of welding, and the floor panel 1, and the two-sheet pile 
part of the floor panel 1 and the part into which flange 2a of another side and 2b project rather than 
Flanges 4a and 4b. 
[0038] 

Therefore, according to the laser-welding approach of this 4th operation gestalt, even if it welds by 
the same laser capacity as the 1st - the 3rd operation gestalt In the part from which Flanges 4a and 4b 
and flange 2a, 2b, and the floor panel 1 became a three-sheet pile Flanges 4a and 4b and the floor 
panel 1 — moreover, in flange 2a and the part projected rather than the flanges 4a and 4b of 2b, 
flange 2a, 2b, and the floor panel 1 While being welded, respectively and being able to take laser- 
welding Lw4 by one laser line moreover Since the long die length of the welding Lw4 to the 
predetermined die length of this weld can be taken by having made the laser line of this laser 
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welding Lw4 into the shape of a wave, welding reinforcement can be raised. 
[0039] 

Drawing 1 1 and drawing 12 shall show the 5th operation gestalt of this invention, the explanation 
which attaches the same sign and overlaps shall be omitted and stated to the same component as said 
each operation gestalt, drawing 1 1 is the sectional view of a laser-welding part, and drawing 12 is the 
top view of a laser- welding part. 
[0040] 

As the laser-welding approach of this 5th operation gestalt is shown in drawing 1 1 and drawing 12 
The width of face Wl of the flanges 4a and 4b which formed the width-of-face change part 10 like 
the 1st operation gestalt fundamentally, and have been arranged to the top-face side of the floor 
panel 1 It constitutes by forming more narrowly than the width of face W2 of flange 2a of another 
side, and 2b, and one laser line is made into the shape of a wave in each one side like the 4th 
operation gestalt, and it has taken laser-welding Lw4. 
[0041] 

And with this operation gestalt, as shown in drawing 12 , the wave of the laser welding Lw4 
performed between the flanges 4a and 4b on either side and flange 2a, 2bs, and the floor panels 1 
which countered the cross direction is mutually made unsynimetrical by right and left. 
[0042] 

namely, the laser beam welding Lw4 of the pair given to right and left — the pitch P2 of the wave 
part ~ a car cross direction (longitudinal direction in drawing 12 ) - every [ a half-pitch (P2/2) ] - it 
can shift relatively and suppose that it is unsymmetrical. 
[0043] 

Therefore, since the wave part of the laser welding Lw4 which accomplishes the pair given face to 
face was mutually made unsymmetrical according to the laser-welding approach of this 5th operation 
gestalt, on the whole, the stress concentration which acts on the wave part of laser welding Lw4 can 
be eased. 
[0044] 

by the way , various adoption of other operation gestalten can be carry out in the range which do not 
deviate firom the summary of this invention , without restricting to these operations gestalt , and it be 
needless to say [ a middle plate or a joint plate ] , although the laser welding approach of this 
invention took the example in said the 1st - 5th operation gestalt and be explained to them that this 
invention be applicable to the matter at large in which laser welding be possible , without restricting 
to metals use for a car body , such as a steel plate and an aluminum plate . 
[Brief Description of the Drawings] 
[0045] 

[DrawingJJ It is the perspective view showing the car-body important section's to which this 
invention's is applied attachment middle. 

[Drawing,!] It is the sectional view of the car-body important section corresponding to the A-A line 
in drawing 1 . 

[DrawingJJ It is the sectional view of the laser-welding part in the 1st operation gestalt of this 
invention. 

[Drawing 4] It is the top view of the laser- welding part in the 1st operation gestalt of this invention. 
[Drawing 5] It is the sectional view of the laser-welding part in the 2nd operation gestalt of this 
invention. 

[Drawing 6] It is the top view of the laser- welding part in the 2nd operation gestalt of this invention, 
[Drawing 7] It is the sectional view of the laser- welding part in the 3rd operation gestalt of this 
invention. 

[Draw ing 8] It is the top view of the laser- welding part in the 3rd operation gestalt of this invention. 
[Drawing_9] It is the sectional view of the laser-welding part in the 4th operation gestalt of this 
invention. 

[Drawing 10] It is the top view of the laser- welding part in the 4th operation gestalt of this invention. 

[Dra wing .11 J It is the sectional view of the laser-welding part in the 5th operation gestalt of this 
invention. 
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[Drawing 12] It is the top view of the laser-welding part in the 5th operation gestalt of this invention. 

[Description of Notations] 
[0046] 

1 Floor Panel (Middle Plate) 

2 Frontside Member (Joint Plate) 
2a, 2b Flange (side edge) 

2m Yamabe 
2v Trough 

4 Stiffener Member (Joint Plate) 
4a, 4b Flange (side edge) 
4m Yamabe 
4v Trough 

10 Width-of-Face Change Part (Form Status Change-ized Part) 

1 1 Side Edge Change Part (Form Status Change-ized Part) 
Lwl, Lw2, Lw3, Lw4 Laser welding 

[Translation done.] 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

Three sheets hit carrying out laser welding from one side in piles in a middle plate and the joint plate 
of two sheets arranged to both sides of this middle plate, respectively. 

The laser-welding approach characterized by preparing the form status change-ized part which 
shifted the configuration mutually at the projection flat surface in the weld of the joint plate of two 
sheets arranged to both sides of a middle plate, and carrying out laser welding to it between each 
different form status change-ized part and different middle plate. 
[Claim 2] 

A form status change-ized part is the laser-welding approach according to claim 1 which is the 
width-of-face change part which made narrower than the polymerization width of face to the middle 
plate of the side edge of the joint plate of another side polymerization width of face to the middle 
plate of the side edge of the joint plate arranged to the side which carries out laser welding, and is 
characterized by carrying out laser welding of the part into which a middle plate and the joint plate 
of another side project rather than the joint plate by the side of welding while carrying out laser 
welding of the joint plate and middle plate by the side of welding. 
[Claim 3] 

A form status change-ized part is the laser-welding approach according to claim 1 which is the side 
edge change part which formed the side edge of the joint plate arranged to both sides of a middle 
plate in serrate [ by which Yamabe of one side edge and the trough of the side edge of another side 
are arranged by turns / the shape of a wave and serrate ], and carries out the description of carrying 
out laser welding between Yamabe of each side edge, and a middle plate. 
[Claim 4] 

The side edge change part of each joint plate is the laser-welding approach according to claim 3 
which is established one pair, and opposite arrangement is carried out, respectively, and is 
characterized by forming in as5anmetry the side edge change part which each joint plate counters, 
respectively. 
[Claim 5] 

The laser- welding approach according to claim 2 characterized by making the laser line used as the 
locus of laser welding into a wave. 
[Claim 6] 

The width-of-face change part of each joint plate is the laser- welding approach according to claim 5 
which is established one pair, and opposite arrangement is carried out, respectively, and is 
characterized by making unsymmetrical to mutual the wave of laser welding performed to the side 
edge change part which each joint plate counters. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0045] 

[Drawing 1] It is the perspective view showing the car-body important section's to which this 
invention's is appHed attachment middle. 

[Drawing 2] It is the sectional view of the car-body important section corresponding to the A-A line 
in drawing I . 

[Drawing^] It is the sectional view of the laser-welding part in the 1st operation gestalt of this 
invention. 

[Drawing 4] It is the top view of the laser- welding part in the 1st operation gestalt of this invention. 
[Drawing 5] It is the sectional view of the laser-welding part in the 2nd operation gestalt of this 
invention. 

[Drawing 6] It is the top view of the laser- welding part in the 2nd operation gestalt of this invention. 
[Drawin g 7] It is the sectional view of the laser-welding part in the 3rd operation gestalt of this 
invention. 

[Drawing 8] It is the top view of the laser-welding part in the 3rd operation gestalt of this invention, 
[ Drawing 9] It is the sectional view of the laser-welding part in the 4th operation gestalt of this 
invention. 

[Drawing 10] It is the top view of the laser- welding part in the 4th operation gestalt of this invention. 

[Drawin g JiJ It is the sectional view of the laser-welding part in the 5th operation gestalt of this 
invention. 

FDrawmg 12] It is the top view of the laser- welding part in the 5 th operation gestalt of this invention. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 
[0004] 

However, although this conventional laser welding piles up the metal plate of two sheets and he is 
trying to join it, laser welding of the metal plate of tfiree sheets may be carried out by the case. 
[0005] 

Thus, if it is going to carry out laser welding of the three sheets to coincidence like said former, 
while it will be necessary to increase the capacity of laser light and cost will increase in carrying out 
laser welding of the metal plate of three sheets, there is a possibility that it may become impossible 
to weld two planes of composition between the metal plates of three sheets on the respectively same 
conditions. 
[0006] 

Then, this invention offers the laser-welding approach which enabled it to weld certainly the plane of 
composition of the plate of the both sides on the same conditions as abbreviation to a middle plate, 
without raising the capacity of laser light, also when canying out laser welding of the plate of three 
sheets in piles. 
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TECHNICAL FIELD 

[Field of the Invention] 
[0001] 

This invention relates to the laser-welding approach which carries out laser welding of the panel 
material by the three-sheet pile. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Background of the Invention] 
[0002] 

From the upper part of the piled-up metal plate, laser welding irradiates laser light and welds the 

piled-up metal plates (for example, patent reference 1 reference). 

[0003] 

This laser welding is the approach of irradiating, where laser light is condensed mainly to a metal, 
and joining a metal melting and by making it solidify locally. 
[Patent reference 1] JP,2000- 176664, A (the 6th page. Fig. 1) 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 
[0008] 

It can weld certainly on the same conditions as abbreviation of two planes of composition between 
middle plate both sides and a joint plate, without according to the laser-welding approach of this 
invention, raising the capacity of laser light, since the laser-welding part with a middle plate of each 
joint plate serves as a two-sheet pile by the form status change-ized part when each joint plate 
arranged to both sides of a middle plate carries out laser welding of the part from which the form 
status change-ized part formed in each shifted to a middle plate. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 
[0004] 

However, although this conventional laser welding piles up the metal plate of two sheets and he is 
trying to join it, laser welding of the metal plate of three sheets may be carried out by the case. 
[0005] 

Thus, if it is going to carry out laser welding of the three sheets to coincidence like said former, 
while it will be necessary to increase the capacity of laser Ught and cost will increase in carrying out 
laser welding of the metal plate of three sheets, there is a possibility that it may become impossible 
to weld two planes of composition between the metal plates of three sheets on the respectively same 
conditions. 
[0006] 

Then, this invention offers the laser- welding approach which enabled it to weld certainly the plane of 
composition of the plate of the both sides on the same conditions as abbreviation to a middle plate, 
without raising the capacity of laser hght, also when carrying out laser welding of the plate of three 
sheets in piles. 
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